Dopaminergic inhibition of anterior pituitary adenylate cyclase activity and prolactin release: the effects of perturbing calcium on catalytic adenylate cyclase activity.
The dopaminergic inhibition of anterior pituitary adenylate cyclase activity, cAMP accumulation, and prolactin release was studied in the presence of the Ca2+ channel activator, maitotoxin. In isobutylmethylxanthine (IBMX)-treated cells, maitotoxin stimulated prolactin secretion within 30 s and cAMP accumulation within 1 min. Although dopamine reduced cAMP accumulation and prolactin release, the effectiveness of the catecholamine was reduced in the presence of maitotoxin. When hemipituitary glands were exposed for 10 min to 100 ng maitotoxin/ml, their membranes showed increased adenylate cyclase activity. The hypothesis that maitotoxin stimulates adenylate cyclase activity by increasing Ca2+ availability was supported by the observation that, at concentrations up to 100 microM, Ca2+-stimulated anterior pituitary adenylate cyclase activity. Although dopamine decreased basal and maitotoxin-stimulated pituitary cAMP accumulation, via changes in adenylate cyclase activity, the decrement in cyclic nucleotide production, but not prolactin release, can be ascribed to the effect of the catecholamine on the basal activities of these parameters. These data provide additional evidence that an increased Ca2+ flux is stimulating to cAMP generation and prolactin release, whereas dopamine is inhibitory to these processes.